There is a great shortage in poultry feed ingredients in Egypt; therefore, this study was carried out to evaluate the usage of some food industry byproducts and wastes in broiler diets. The effects of partial substitution of yellow corn (YC) with two levels of corn crunches waste (CCW), potato chips scraps (PCS), potato starchy waste (PSW), or sugar beet pulp (SBP) on growth performance, carcass traits and economic efficiency of broiler chicks were understudy. A total number of 297 unsexed one-day old ROSS broiler chicks were equally assigned into nine dietary groups (control and 8 treatments), each group of three even replicates. Two levels of each of the four byproducts partially replaced 5% or 10% of YC in the 8 treatments diets. Body weight (BW), body weight gain (BWG), feed consumption (FC), feed conversion ratio (FCR), and relative economic efficiency (REE) were estimated for the whole experimental period (6 weeks). At the end of the experiment, 6 birds from each group were sacrificed for evaluating carcass traits. The results revealed that BW and BWG at 6 wks of age of the groups received 5% CCW or 10% PCS in replace of YC were not significantly different from the control group; however, the lowest BW and BWG were detected for the groups received PSW or SBP. There were no significant differences in FC and FCR between all groups, except those received SBP which were worse. In regard to carcass traits, no significant differences were detected between treatments in breast % and thigh; but eviscerated carcass weight, breast weight and thigh weight were significantly lower for the groups received SBP. The best net revenue was detected for the group received CCW instead of 5% YC, while the worst net revenue and REE were detected for SBP groups. In conclusion, corn crunches waste or potato chips scraps could replace 5% or 10% of YC; respectively, in broiler diets till 6 weeks of age without any adverse effect.
INTRODUCTION
In poultry diets, corn represents almost 60% or more as compared to the other ingredients ( Talha and Yaqoub, 2008) . Meantime, corn is considered a crucial source for human nutrition in Egypt. Even though, this issue has formed a competition between human and poultry nutrition; however, human consumption has the priority to use this crop. This situation created a serious problem for the poultry industry (Hamzat et al., 2003) . From the nutritionists' point of view, the right way to solve this problem and to reduce the feeding costs is to get rid of the imported and expensive components such as corn and soybean meal and to identify some suitable byproducts and wastes as available and cheap alternatives for energy and protein feedstuffs. Mohdaly et al., (2010) reported that enormous amounts of byproducts are generated during the manufacturing of food products. Potato, corn and sugar beet processing industry for human consumption generates considerable quantities of byproducts and wastes which are rich in organic matter (Yamada et al., 2009) . The utilization of these cheap abundant agro-industrial wastes for poultry nutrition has attracted some researchers' interest (Zand and Foroudi, 2011; and AbouSekken., et al., 2013) . Therefore, the objectives of this study were to study the effect of partial replacement of yellow corn with those byproducts and wastes in broilers diets on the performance of the chicks.
MATERIALS AND METHODS The present work was conducted at the Poultry Research Farm, Faculty of Agriculture, Assiut University, to evaluate the effect of partial replacement of yellow corn (YC) (at two levels, 5% and 10 %) with some byproducts and wastes in broilers diets on their performance from 1 day to 42 days of age. The wastes of potato industry used in this study were obtained from Chipsy Food Industries Co., S. A. E. at Assiut provinces, Egypt. These wastes of potato chips industry include potato chips scraps (PCS) and potato starchy waste (PSW). Besides, corn crunches waste (CCW) and sugar beet pulp (SBP) were obtained from corn "karate" factory and Sugar Beet Factory in Assiut and Menia province; respectively. A total number of 297 unsexed one-day old Ross broiler chicks were randomly divided into 9 groups (control and 8 treatments) of 3 replicates; each of 11 chicks. Birds of the different experimental groups had a similar average LBW at the start of the experiment. The birds were fed starter (0-2 wks), grower (3-4 wks) and finisher (5-6 wks) diets. The diets were formulated to contain 22% CP and 3025 kcal ME / kg for the starter, 21% CP and 3150 kcal ME / kg for the grower, and 19% CP and 3200 kcal ME/kg for the finisher diets (Table 1, 2 and 3) . Two levels of each of the four byproducts and wastes partially replaced 5% or 10% of YC in the 8 treatments diets. Chicks of all experimental treatments were kept under similar managerial and hygienic conditions. Chicks were brooded in a suitable floor pen covered with sawdust litter. The indoor temperature was kept at 33•C for the first week of age and then was decreased three degrees weekly till 24•C at three weeks of age and thereafter. The experimental starter, grower and finisher diets were weekly mixed and offered on ad-libtum basis in mash form. Clean water was available all the time, and an artificial lighting was provided continuously for 24 hrs / day. All chicks were vaccinated against the most popular diseases according to Assiut Research Poultry farm vaccination program. Chicks were individually weighed at start and weekly till the end of the experimental period (6 wks of age). Weighing birds was done in the early morning after fasting for 8 hrs. Body weight gain was calculated as the difference between the final and initial bird weight per week. Weight gain was calculated every week up to the 6th week as follows; BWG = (W1-W0) / T Where, W0 = initial weight. W1 = final weight. T = period in days Feed consumption was recorded weekly by applying the following formula: FC (g / bird / week) = (supplied feed, gremaining feed, g) / (number of birds × number of days). FCR was calculated every week by dividing total feed consumed in a replicate by the total body weight gain of the birds of that replicate. According to the following formula: FCR = Total FC (g) per replicate during a certain period / Total BWG (g) for replicate during the same period. European broiler index (EBI) is one parameter of success maintenance of broiler chickens Van, (2003) . In addition, it is widely used to describe the efficiency of broiler production and it can be calculated as follows:
Where: Viability (%) = chicks remaining at the end of growth period (%). ADG (g/chick/d) = BWG/ days number of growth period. At the end of the experiment; (42 day of age), 6 birds from each treatment (2 from each replicate around the average weight) were picked up to determine some carcass criteria. The birds were fasted for 12 hours before they were slaughtered. Thereafter, the following measurements were recorded: eviscerated carcass weight, breast weight, thigh weight and abdominal fat weight. Weights of breast and thigh were expressed relatively to eviscerated carcass weight, however; abdominal fat weight was expressed relatively to preslaughter live body weight. To determine the EEF for broilers production, feeding cost was calculated based on the amount of kg feed consumed per bird from starter, grower and finisher experimental diets multiplied by the costs of the respective diets. Also, the LBW of the same bird was multiplied by the selling price of kg of LBW (24 LE). It is worthy to note that the prices of the ingredients used in the present study in L.E. per ton (at the experimental time) were: yellow corn: 2295; corn crunches waste: 1550; potato chips scraps: 1550; potato starchy waste: 770; sugar beet pulp: 1650. The cost of veterinary services, housing and labor were not included as they were constant for all treatment groups.
RESULTS AND DISCUSSION The obtained results of live body weights of broiler chicks received the different experimental diets are presented in Table  4 . The results revealed highly significant differences between treatments (P≤0.01) from the first week of age till 6 weeks of age. It was proved that body weights of the broilers received CCW at 5% and PCS at 10% of yellow corn (YC) did not differ significantly from those of the control chicks from one-week old till 6-weeks old. The data also revealed that body weights of the broilers received SBP at 5% or 10% of yellow corn decreased significantly compared with those of the control group since the first week of age till 6 weeks of age. Moreover, the averages LBW of the broilers received CCW at 10%; PSW at 5% or PSW at 10% of yellow corn were not significantly different from their control from one week old till 3 weeks old; however, they were significantly lower thereafter till 6 weeks of age. The same pattern was proved for the treatment that received PCS at 5% of yellow corn till the fourth week of age and then significantly decreased as compared with the control group. In general, it is worthy to mention that the best LBW at 6 weeks of age was proved for the broilers received CCW at 5% of corn; however, the worst LBW at 6 weeks of age was recorded for the broilers received SBP at 5% of yellow corn. According to our findings, Zand and Foroudi, (2011) reported that CCW had been included in grower and finisher diets at levels of 17, 30 and 50%, and found that the usage of CCW had a negative impact on broiler chicks' weight (p<0.05). Faddle, (2003) reported that birds fed 15% PCS had surpassed all groups and gave the highest LBW values during the startinggrowing period. Also, during the finishing period, the birds fed 15 or 20% PCS gave the highest LBW values at 5, 6 and 7 weeks of age. In contrast to our findings, AbouSekken et al., (2013) reported that chicks fed diets containing 3% dietary SBP recorded significantly (p≤0.05) the best performance of LBW during the grower period (11-24 days). Petteresson and Razdana., (1992) found that along the whole experimental period, LBW of broiler chickens was not significantly influenced by SBP. Table 5 shows the results of body weight gain at different growth periods. It has been proved that the different treatments impacted significantly (P≤0.5) on body weight gain at the different growth periods (starter, grower, and finisher). is the results clearly showed that BWG during the overall experimental period of chicks received CCW at 5% of YC was the best followed by that of chicks received PCS at 10% of YC. However, the worst BWG at different periods of growth was recorded by those chicks fed SBP at 5% followed by those fed PSW at 5% of yellow corn. According to the literature, Zand and Foroudi, (2011) reported that corn crunches waste had reduced (P<0.05) weight gain of broiler chicks. Also, Rahnema et al., (2004) reported that inclusion of 5% PCS in the diet resulted in insignificant increases in BWG. Faddle, (2003) reported that birds fed 15% PCS showed a significant increase (P≤0.05) in BWG at the whole starting-growing period, however, at the finishing period, birds fed 20% PCS gave the heaviest BWG. AbouSekken et al., (2013) reported that groups fed diets containing 3% dietary SBP recorded the best (p≤0.05) BWG. However, Jimenez-Moreno et al., (2011) found that any increase in the level of fiber sources from 2.5 to 7.5% reduced linearly average daily gain from 1 to 6 d (P ≤ 0.01) and from 6 to 12 d of age. Consequently, from 1 to 18 d of age average daily gain tended to decline. The optimal fiber level for improved F:G estimated by regression analysis was 2.2 and 2.6% CF for diets containing SBP and oat hulls , respectively.
Body weight gain (BWG):

Feed consumption (FC):
Results in Table 6 represent the feed consumption at different growth periods. The effect of experimental treatments on feed consumption was significant through the starter and grower periods but not significant during the finisher period and overall period. The highest feed consumption was recorded for PSW at 10% of YC during starter period; and for SBP at 10% of YC during grower period. The highest numerical feed consumption value for the overall period was recorded for both CCW at 5% of YC and for SBP at 10% of YC. Zand and Foroudi, (2011) reported that usage of CCW reduced feed consumption of broiler chicks. Faddle, (2003) reported that during the startinggrowing period, the birds fed 5 or 15% PCS had the highest FC, while during the overall period, the birds fed diets containing 5% PCS had the highest FC value, while those fed 20% PCS had the lowest one. Also, AbouSekken et al., (2013) reported that groups fed diets containing 3% dietary SBP recorded significantly higher FC. While Rahnema et al., (2004) stated that inclusion of 5% PCS in the diet resulted in non-significant increases in feed intake. Van Wyhe et al., (2012) reported that the increase in feed intake seen at higher inclusion rates of PCS may be a result of increased palatability due to PCS. A study comparing the effect of potato chips scraps inclusion into the diets of broiler chicks did not have a significant effect on feed intake at 5% inclusion, but at 7.5% did result in a significant increase in feed intake (Rahnema et al., 2004) . Petteresson and Razdana., (1992) found that FC of broiler chicken for the whole experimental period, was not significantly influenced by SBP. Table 7 represent the values of feed conversion ratio ratios of experimental treatments during different growth periods. The impact of treatments on FCR was not significant at starter and finisher periods. while it was significant during grower and overall periods. It can be detected that at the starter period, the group of chicks received PCS at 5% of YC exhibited best FCR similar to that of the control group. The best FCR at the grower period was recorded for the chicks fed CCW at 5% of YC, and for the broilers received PSW at 5% of YC. However, the worst FCR was recorded for SBP at 5% of YC in starter and finisher periods, and for SBP at 10% of YC in grower period. It is worthy to mention that the FCR for the overall period did not differ significantly between control, CCW at 5% and 10%, PCS at 5% and 10% and PSW at 5% of YC; however, it was higher and significantly different for PSW at 10%, SBP at 5% and 10% as compared with the control group. In this respect, Zand and Foroudi, (2011) reported that usage of CCW in broiler chicks diet at levels of 17 and 35 % increased feed conversion ratio and at level of 50%, feed conversion ratio was significantly improved (p<0.05). Rahnema et al., (2004) found that broiler diets containing up to 7.5% potato chips scraps did not change feed conversion ratio. Petteresson and Razdana, (1992) found that the chickens received diets containing 2.3% sugar beet pulp generally had converted feed more efficiently at both day 14 and 21 than those fed the control diets or diets including 4.6 or 9.2% SBP. AbouSekken et al., (2013) reported that chicks fed diets containing 3% SBP recorded significantly the best FCR.
Feed conversion ratio (FCR):
European broiler index (EBI):
The calculated values of EBI for broiler growth performance are presented in Figure 1 . The EBI is a complex concept taking in account the average daily body weight gain, the feed efficiency and the viability percentage all over the growth period. The better growth performance was detected for the control group since it acquired the higher EBI (278) value. The second order for EBI came for the group fed CCW at 5% of YC (266) and the third order was proved for the group fed PCS at 10% of YC (252). However, the other treatments showed a worse growth performance compared with the control group since their EBI ranged from 217 for PCS at 5% of YC down to 196.9 for SBP at 10% of YC. The low EBI recorded for the treatments received PSW at 5% or 10% of YC may be explained by the low body weight gain due to the low digestibility of the potato raw starch. Moreover, the poor performance as indicated by the lowest EBI calculated for the treatments fed SBP at 5% or 10% of YC may be due to its higher contents of fibers. This hypothesis is supported by data from Weurding et al., (2001) who reported that raw potato starch was extremely slow and low digested. They found that this slow digestion was undoubtedly associated with the incomplete starch digestion in the birds. They reported that potato starch was digested more slowly than cereals starch. Dietary fiber has been considered as a diluent and as anti-nutritional factor in poultry diets because of its negative effects on energy intake and nutrient digestibility. Rougière and Carré, (2010) observed that broiler performance was improved when 2.3% SBP was included in the diet but that a further increase to 4.6 or 9.2% had negative effects.
Carcass parts:
The results obtained for breast, thigh and abdominal fat as weights and as percentages of the live body weight are presented in Table 8 . The results revealed that the differences between treatments were significant in concern with weights of breast, thigh and abdominal fat. However, these differences were not significant in respect to percentages of breast and thigh, but significant for abdominal fat percentage. It is shown from table 8 that the highest weight of breast and legs were recorded for the treatments received CCW at 5% of YC or PCS at 10% of YC even they were not significantly different from their control group. All the other treatments recorded lower weights for both breast and thigh. It is also clear from the data that the lower weight and percent of abdominal fat was recorded for the treatments fed SBP at 5% or 10% of YC. Zand and Foroudi, (2011) reported that the usage of CCW induced negative effect on thigh weight, breast weight and abdominal fat, but had no effect on liver, heart and gastrointestinal tract. While, Faddle, (2003) reported that abdominal fat and liver % of birds fed PCS were significantly higher; however, no significant differences were observed between treatments for heart, spleen and gizzard%. AbouSekken et al., (2013) studied the carcass characteristics of broilers as affected by dietary SBP levels. Their results showed no significant differences between groups fed different dietary SBP levels, except the relative weight of gizzard and heart which was significantly increased with increase of SBP level. The same results had been obtained by Gonzalez-Alvarado et al., (2010) who indicated that inclusion of SBP in broiler diets till 42 days of age significantly increased gizzard weight. Moreover, liver weight was insignificantly lower than control. The same trend had been reported by Jimenez-Moreno et al., (2009) .
Economic efficiency:
The result for economic evaluation of broiler performance at 6 weeks of age is summarized in Table 9 . It should be pointed out that the economic efficiency values were calculated according to the prevailing market prices for feed ingredients and broiler live body weight at the time of the experimental period. It is quite reasonable from economic point of view to compare the compatibility and consistency between three criteria that already have been evaluated in this study, i.e, European broiler index, net revenue, and relative economic efficiency (Figure 1 and Table 9 ). The control group came in first order in regard to EBI and in second order in regard to net revenue or relative economic efficiency. The treatment received CCW at 5% of YC came in first order in regard to net revenue and in second order in regard to EBI and its REE was too close to the control group (98.86 vs 100%). The treatment received PCS at 10% of YC came in the third order (after the control and CCW at 5% of YC groups) in regard to EBI, net revenue and REE. The treatment received PCS at 5% of YC came in fourth order in concern to EBI and net revenue but in the fifth order in REE. The treatment received PSW at 5% of YC came in the fifth order for EBI; in the sixth order for net revenue but too; close to the control in regard to REE; (100.11 vs 100%). It is worthy to mention that the advantage revealed for this group in regard to REE may be misleading since this result was mainly due to the significant decrease of feed intake during the overall experimental period but not for better growth. The other four treatments (CCW at 10%, PSW at 10%, SBP at 5% and SBP at 10% of YC) were compatible in their order in regard to EBI, net revenue or REE as they always came behind the control, CCW at 5%, and PCS at 10% of YC. Therefore, it may be concluded that the treatments which received CCW at 5% or PCS at 10% of YC still could be competitive to the control group from the economic point of view. In this concern, Zand and Foroudi, (2011) reported that the corn crunches waste prices was nearly 75% of the corn prices, so they showed that the use of corn crunches waste had reduced feed costs and increased profits. Faddle, (2003) revealed that using PCS up to 20% to replace part of yellow corn in broiler chick diets had led to a lower feed cost and higher economic efficiency Van Wyhe et al., (2012) reported that the use of PCS may reduce the overall feed costs. AbouSekken, (2013) reported that increasing dietary SBP up to 3% had increased the economic efficiency. 1) Concentrate supplemented /kg; ME 2807 kcal, CP 52%, EE 2.28%, CF 1.29%, Ca 4.22%, Phos 2.77%, argi 2.51%, lysine 2.51% and Methionine 2.02%.
(2) Each 3 kg of vitamins mix contain: A, 1200000 IU; Vit D3, 300000 IU; Vit E, 700 mg; Vit K3, 500 mg; VitB1, 500 mg; VitB2, 200 mg; VitB6, 600 mg; VitB12, 3000 mg; Vit C 450 mg; Niacin, 3000 mg; Methionine, 300 mg; Choline chloride, 10000 mg; Folic acid, 300 mg biotin 600 mg; Pantothenic acid 670 mg; Magnesium sulfate, 3000 mg; Copper sulfate, 3000 mg; Iron sulfate, 10000; Zinc sulfate, 1800; Cobalt sulfate 300 mcg. (3) Each 1 kg mineral mix contain: Mn, 60000 mg; Zn, 50000 mg; Fe, 3000 mg; Cu, 4000 mg; I, 300 mg; Se, 100 mg; Co, 100 mg. (4) According to NRC (1994) except the AME values of the tested ingredients which were calculated according to Fisher Statistical analysis: The data collected were analyzed by analysis of variance (ANOVA) using general linear model procedure (GLM) of SAS software (SAS institute, 2009) . Percentage values were transformed using arcsine before statistical analysis. Significant differences between treatments means were determined using Duncan multiple range test (Duncan, 1955 ).
The following model was used: Yijk = M + Ti + Rj + Ejjk Where; Yijk = observation M = overall mean Ti = treatment effect, i (1 to 9) Rj = replicate effect, j (1-3) Eijk = random error 
